Princeton University的专业、课程、教材及参考书信息

一、Princeton University的专业信息

1. Atomic Physics
2. Biophysics
3. Condensed Matter Experiment
4. Condensed Matter Theory

5. Cosmology Experiment
6. Cosmology and Gravity Theory
7. High Energy Experiment
8. High Energy Theory
9. Mathematical Physics
10. Particle and Nuclear Astrophysics
二、Princeton University的课程信息

（一）Undergraduate courses

	Fall
	Spring

	PHY 103 / 5 (mech, thermo)
	PHY 104 / 6 (E&M)

	 
	MAT 203 / 1

	 
	 

	Fall
	Spring

	  PHY 205 / 7 (mech)
	 PHY 208 (QM I)

	  MAT 204 / 2
	MAT / MAE 3XX

	 
	 

	 Fall
	 Spring

	 PHY 305 (QM II)
	 PHY 304 (Adv E&M)

	 PHY 301 (stat. mech.)
	 PHY 312 (Adv. lab.)

	 
	 

	  JP
	JP

	 Fall
	 Spring

	 elective
	 

	 
	 

	 senior thesis 


PHY 102  Introductory Physics II(ST)

PHY 104  General Physics II(ST)

PHY 106  Advanced Physics (Electromagnetism)(ST)

PHY 115A Future Physics(QR)

PHY 115B Future Physics(ST)

EGR 193  Engineering, Mathematics, Physics(ST)

EGR 194  An Introduction to Engineering
PHY 208  Principles of Quantum Mechanics(STX)

PHY 210  Experimental Physics Seminar(ST)

ISC 233  Integ/Quantitative Intro to Nat Sci II(ST)

ISC 234  Integ/Quantitative Intro to Nat Sci II
ISC 236  Integ/Quantitative Intro to Nat Sci IV
PHY 304  Advanced Electromagnetism
AST 309  Nuclear Energy: Fission and Fusion
PHY 312  Experimental Physics(ST)

AST 403  Stars and Star Formation
PHY 405  Modern Physics I: Condensed-Matter
Electives（选修课程）
1. PHY 405 Modern Physics I: Condensed-Matter Physics (Spring term)
The course applies concepts from quantum mechanics and statistical mechanics to the properties of electrons in solids. Topics include phonons and lattice dynamics, electronic band structure, the tight-binding approximation, origin of exchange and magnetism, spin waves, Ginzburg Landau theory of phase transitions, and the BCS theory of superconductivity. Sample Reading List: Kittle - Introduction to Solid State Matter Ashcroft & Mermin - Solid State Physics 

2.PHY 406 Modern Physics II: Nuclear and Elementary Particle Physics (Fall term)
Introduction to the Standard Model of particle physics describing elementary particles and their interactions. Specific topics include symmetries and conservation laws; electromagnetic, weak, and strong interactions between quarks, leptons, and gauge bosons; and experimental methods in particle physics. Selected topics covering current research in high energy physics will also be discussed. Sample Reading List: Griffiths , Introduction to Elementary Particle Perkins , Introduction to High Energy Physics Kane , Modern Elementary Particle Physics Halzen and Martin , Quarks and Leptons Cahn and Goldhaber , Experimental Foundations of Particle Physics 

3.PHY 408 Modern Classical Dynamics: (Spring term)
Discussion of the most beautiful and important parts of classical dynamics: variational principles, ergodicity and chaos, fluid dynamics of vortices, shock waves and solitons as well as the theories of developed turbulence. Sample Reading List: Arnold , Classical Dynamics Landau & Lifshitz , Fluid Mechanics Ruelle , Chaotic Evolution and Strange Attractors Landau & Lifshitz , Mechanics 

4.PHY 412 Biological Physics: (Fall term)
The boundaries between traditional scientific disciplines have become extremely blurred. Some of today's most interesting scientific questions can only be addressed using techniques and concepts from more than one of the traditional sciences. As such, Biological Physics (or Biophysics or Physical Biology or any number of combinations of the words biology, physics, chemistry etc.) is one of the fastest growing areas in Physics. In this course, we will examine one of the central topics in biological physics, namely, how energy, force, and mechanics are used by living organisms. Sample Reading List: Nelson , Biological Physics Howard , Mechanics of Motor Proteins and the Cytoskeleton 

5.AST 301/PHY 321 General Relativity: (Fall term)
Einstein's theory of general relativity and its astrophysical implications. Sample Reading List: Misner, Thorne, Wheeler , Gravitation Gott , Time Travel in einstein's Universe 

6.AST 401/PHY 401 Cosmology (Spring term)
A general review of extragalactic astronomy and cosmology. Topics include the properties and nature of galaxies, quasars, clusters of galaxies, superclusters, the large-scale structure of the universe, theories of the origin of structure in the universe, the big bang, the early universe, nucleosynthesis, baryogenesis, and inflation. Sample Reading List: Coles, Peter and Lucchin, Francesco , Cosmology: The Origin and Evolution of Cosmic Structure Dodelson, Scott , Modern Cosmology Peacock, John , Cosmological Physics 

7.AST309/MAE309/PHY309 Nuclear Energy in a Carbon-Constrained World: Fission and Fusion (Spring term)
A potential renaissance of nuclear fission energy is being driven by concern about climate change and by improved operation of nuclear power plants. Interest in the practical application of fusion energy is increasing due to the recent international agreement to construct a major new experimental facility, ITER, to demonstrate the scientific and technological feasibility of fusion at industrial scale. This course introduces the history, physics, technology and economics of both fission and fusion, with special emphasis on both societal risks, such as nuclear weapons proliferation, and societal benefits, such as reduced CO2 emissions. Sample Reading List: E.E. Lewis, Fundamentals of Nuclear Reactor Physics, Academic Press, Burlington, MA, 2008. D. Bodansky, Nuclear Energy: Principles, Practices and Policies, Springer/AIP Press, New York, 2004. R. J. Goldston and P. H. Rutherford, Introduction to Plasma Physics, Institute of Physics Publishing, London, UK, 1995 J. P. Freidberg, Plasma Physics and Fusion Energy, Cambridge University Press, Cambridge, UK, 2007 Cirincione J. B. Wolfsthal, and M. Rajkumar, Deadly Arsenals: Nuclear, Biological, and Chemical Threats, Carnegie Endowment for International Peace, Washington, DC, 2005. Climate Change 2007: Synthesis Report Summary for Policymakers, Intergovernmental Panel on Climate Change, Valencia, Spain, November 2007 

8.GEO371/PHY371 Global Geophysics (Spring term. Offered on alternate years starting in 2010)
An introduction to the fundamental principles of global geophysics. Four parts, taught over three weeks each in an order allowing the material to build up to form a final coherent picture of (how we know) the structure and evolution of the solid Earth: 1. Gravity and 2. Magnetism: the description and study of the Earth's magnetic and gravitational fields. 3. Seismology: body waves, surface waves and free oscillations. 4. Geodynamics: heat flow, cooling of the Earth, and mantle convection. The emphasis is on physical principles including the mathematical derivation and solution of the governing equations Sample Reading List: Fowler, C. M. R., The Solid Earth, An Introduction to Global Geophysics, 2nd Ed. Lowrie, W., Fundamentals of Geophysics, 2nd Ed. Stacey, F. D. and Davis, P. M, Physics of the Earth, 4th Ed. 

9.GEO419/PHY419 – Earth as a Physical System
The Earth is a physical system whose past and present state can be studied within the framework of physics and chemistry. Topics include current concepts of geophysics and the physics and chemistry of Earth materials; origin and evolution of the Earth; and nature of dynamic processes in its interior. One emphasis is to relate geologic processes on a macroscopic scale to the fundamental materials properties of minerals and rocks. Sample Reading List: CMR Fowler, The Solid Earth: An Introduction to Global Geophysics JP Poirier, An Introduction to the Physics of the Earth's Interior 
（二）Graduate courses

Quantum Mechanics/Quantum Field Theory

· PHY 506 Quantum Mechanics 

· PHY 509 Relativistic Quantum Theory I 

· PHY 510 Relativistic Quantum Theory II 

Condensed Matter/Biophysics/Atomic Physics

· PHY 525 Introduction to Condensed Matter Physics I 

· PHY 526 Introduction to Condensed Matter Physics II 

· PHY 551 Atomic Physics 

· PHY 562 Biophysics 

General Relativity/High Energy Physics

· PHY 523 Introduction to General Relativity 

· PHY 524 Advanced Topics in General Relativity 

· PHY 529 Introduction to High Energy Physics 

三、Princeton University的教材及参考书

1.Angular Momentum in Quantum Mechanics
A. R. Edmonds    1996   Princeton press

2.The Dawning of Gauge Theory
Lochlainn O'Raifeartaigh   1997  Princeton press

3.Einstein's Miraculous Year:
Five Papers That Changed the Face of Physics
Edited and introduced by John Stachel    2005  Princeton press
4.Gravitation and Inertia
Ignazio Ciufolini & John Archibald Wheeler  1995  Princeton press
5.In the Shadow of the Bomb:
Oppenheimer, Bethe, and the Moral Responsibility of the Scientist
Silvan S. Schweber  2006  Princeton press
6.The Interpretation of Quantum Mechanics
Roland Omnès   1994  Princeton press
7.Laminar Flow Theory
P. A. Lagerstrom  1996  Princeton press
8.Liquid Crystals:
Nature's Delicate Phase of Matter, Second Edition
Peter J. Collings   2001  Princeton press
9.Mathematics for Physics and Physicists
Walter Appel   2007  Princeton press
10.More is Different:
Fifty Years of Condensed Matter Physics
Edited by Nai-Phuan Ong & Ravin Bhatt  2001  Princeton press
11.Nuclear Physics in a Nutshell
Carlos A. Bertulani   2007  Princeton press
12.The Odd Quantum
Sam Treiman  2002  Princeton press
13.PCT, Spin and Statistics, and All That
Raymond F. Streater & Arthur S. Wightman  2000  Princeton press
14Princeton Guide to Advanced Physics
Alan C. Tribble   1996  Princeton press
15.Probing the Atom:
Interactions of Coupled States, Fast Beams, and Loose Electrons
Mark P. Silverman   2000  Princeton press
16.Quantum Field Theory in a Nutshell
A. Zee   2003  Princeton press
17.Renormalization Group
Giuseppe Benfatto & Giovanni Gallavotti   1995  Princeton press
18.String Theory in a Nutshell
Elias Kiritsis  2007  Princeton press
19.Thinking about Physics
Roger G. Newton  2002  Princeton press
20.Wave Propagation:
From Electrons to Photonic Crystals and Left-Handed Materials
Peter Markos & Costas M. Soukoulis  2008  Princeton press
21.Waves and Grains:
Reflections on Light and Learning
Mark P. Silverman   1998  Princeton press
22.Why Toast Lands Jelly-Side Down:
Zen and the Art of Physics Demonstrations
Robert Ehrlich   1997  Princeton press[image: image1][image: image2][image: image3][image: image4][image: image5][image: image6][image: image7][image: image8]
